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(57)Abstract 

PURPOSE: To deliver a sufficient quantity of oil when an internal 
combustion engine is rotated at low speed, and prevent oil from 
being excessively delivered when it is rotated at high speed. 
CONSTITUTION: A hybrid type vehicle is provided with an internal 
combustion engine 11, an electric motor 25, a generator 16, an 
output shaft 14 to transmit rotation of the internal combustion 
engine 1 1 and rotation of the electric motor 25 to a driving wheel, 
a differential gear device composed of a first gear element 
connected to the generator 16, a second gear element connected 
to the internal combustion engine 1 1 and a third gear element 
connected to the output shaft 12. an oil pump 51 and a rotation 
transmitting means to selectively transmit rotation from the 
second gear element and rotation from the first gear element to 
the oil pump 51. The rotation transmitting means transmits rotation 
high in rotating speed to the oil pump 51 among the rotation from 
the second gear element and the rotation from the first gear 
element. 
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CLAIMS 



[Claim 1] An internal combustion engine, an electric motor, a generator, and the output shaft that transmits 
rotation of said internal combustion engine, and rotation of an electric motor to a driving wheel, The 
differential gear mechanism which consists of the 3rd gearing element connected with the 1st gearing 
element connected with said generator, the 2nd gearing element connected with said internal combustion 
engine and said output shaft, While having the rotation means of communication which chooses the 
rotation from said 2nd gearing element, and the rotation from the 1st gearing element, and is delivered an 
oil pump to said oil pump, this rotation means of communication The hybrid mold car characterized by 
transmitting the one among the rotation from said 2nd gearing element, and the rotation from the 1st 
gearing element where the number of rotations is higher to an oil pump. 

[Claim 2] Said differential gear mechanism is a hybrid mold car according to claim 1 which has the gear 
ratio to which the rotation which it accelerated from the 1st gearing element is outputted when the 3rd 
gearing element is fixed and rotation is inputted into the 2nd gearing element. 

[Claim 3] It is the hybrid mold car according to claim 1 said whose 3rd gearing element said differential 
gear mechanism is a planetary-gear unit, said 1 st gearing element is a sun gear, said 2nd gearing element is 

a carrier, and is a ring wheel. u i 

[Claim 4] Said differential gear mechanism is a hybrid mold car according to claim 1 which is a bevel gear 

unit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a hybrid mold car. 

[Description of the Prior Art] Conventionally, the hybrid mold car which has the driving gear which used 
together the internal combustion engine and the electric motor is offered. Various offers are made, this 
kind of hybrid mold car drives a generator by the internal combustion engine, generates electrical energy, 
rotates an electric motor with this electrical energy, and is classified into the parallel Guxtaposition)-type 
hybrid mold car which rotates a driving wheel directly according to the hybrid mold car. internal combustion 
engine, and electric motor of the series (serial) type which transmits that rotation to a driving wheel. 
[0003] In said series-type hybrid mold car, since the internal combustion engine is separated from the drive 
system, an internal combustion engine can be driven in a best efficiency point. Moreover, in a parallel-type 
hybrid mold car, since auxiliary torque is generated by the electric motor while generating torque by the 
internal combustion engine, there are few rates of transforming mechanical energy into electrical energy, 
and energy transfer effectiveness is high. 

[0004] By the way. in said hybrid mold car, like the car carrying a common automatic transmission, an oil 
pump is arranged on the same axis as the output shaft of an internal combustion engine, and this oil pump 
is operated by the oil-pump driving gear. And said oil pump is operated in response to the rotation from an 
internal combustion engine, and a friction engagement element is cooled or it carries out the lubrication of 
bearing, a gear, the electric motor, etc. (refer to JP,4-50863,A). 

[0005] , ^. . 

[Problem(s) to be Solved by the Invention] However, since it is necessary to cool a friction engagement 
element or to carry out the lubrication of bearing, a gear, the electric motor, etc. when low-speed rotation 
of the internal combustion engine is carried out in the time of an idle etc., an oil pump with a big capacity is 
arranged and it enables it to carry out the regurgitation of sufficient quantity of the oil in said conventional 
hybrid mold car. 

[0006] However, when capacity of an oil pump is enlarged and high-speed rotation of the internal 
combustion engine is carried out in the time of high-speed transit etc., a superfluous quantity of an oil will 
be breathed out by the oil pump, and the part will worsen fuel consumption of a hybrid mold car by it. 
Moreover, although it is also possible to variable-capacity-ize an oil pump, a device will become 
complicated and cost will become high. 

[0007] Then, other oil pumps operated by the electric motor etc. are arranged, and even when stopping an 
internal combustion engine, the hybrid mold car which enabled it to continue cooling and lubrication can be 
considered by other oil pumps. However, when other oil pumps are arranged in a hybrid mold car. the 
weight of a hybrid mold car increases that much, fuel consumption not only worsens, but a hybrid mold car 
will be enlarged and cost will become high. 

[0008] Moreover, when arranging two oil pumps in a hybrid mold car. it will be necessary to connect the 
discharge side of each oil pump, and the structure of a hybrid mold car will be complicated. Furthermore, 
the control unit for operating two oil pumps, respectively will be needed, and cost will become high. 
[0009] This invention aims at offering the hybrid mold car with which an oil is not breathed out 
superfluously, when the regurgitation of the oil of amount sufficient when solving the trouble of said 
conventional hybrid mold car and carrying out low-speed rotation of the internal combustion engine can be 
carried out and it carries out high-speed rotation. 

[0010] . 
[Means for Solving the Problem] Therefore, it sets on the hybrid mold car of this invention. An internal 
combustion engine, an electric motor, a generator, and the output shaft that transmits rotation of said 
internal combustion engine, and rotation of an electric motor to a driving wheel. The differential gear 



mechanism which consists of the 3rd gearing element connected with the 1st gearing element connected 
with said generator, the 2nd gearing element connected with said internal combustion engine, and said 
output shaft, It has the rotation means of communication which chooses the rotation from said 2nd gearing 
element, and the rotation from the 1st gearing element, and is delivered an oil pump to said oil pump. 
[0011] And this rotation means of communication transmits the one among the rotation from said 2nd 
gearing element, and the rotation from the 1st gearing element where a rotational frequency is higher to an 
oil pump. In other hybrid mold cars of this invention, said differential gear mechanism has the gear ratio to 
which the rotation which it accelerated from the 1st gearing element is outputted. when the 3rd gearing 
element is fixed and rotation is inputted into the 2nd gearing element 

[0012] In the hybrid mold car of further others of this invention, said differential gear mechanism is a 
planetary-gear unit, said 1st gearing element is a sun gear, said 2nd gearing element is a carrier, and said 
3rd gearing element is a ring wheel. In the hybrid mold car of further others of this invention, said 
differential gear mechanism is a bevel gear unit 

[Function and Effect(s) of the Invention] According to this invention, it sets on a hybrid mold car as 
mentioned above. An internal combustion engine, an electric motor, a generator, and the output shaft that 
transmits rotation of said internal combustion engine, and rotation of an electric motor to a driving wheel, 
The differential gear mechanism which consists of the 3rd gearing element connected with the 1st gearing 
element connected with said generator, the 2nd gearing element connected with said internal combustion 
engine, and said output shaft It has the rotation means of communication which chooses the rotation from 
said 2nd gearing element, and the rotation from the 1st gearing element, and is delivered an oil pump to 

said oil pump. , . 

[001 4] And this rotation means of communication transmits the one among the rotation from said znd 
gearing element, and the rotation from the 1st gearing element where a rotational frequency is higher to an 
oil pump. Since it not only can operate an oil pump by the electric motor, but the one among the rotation 
from said 2nd gearing element and the rotation from the 1st gearing element where a rotational frequency 
is higher is transmitted to an oil pump when stopping an internal combustion engine, it becomes 
unnecessary in this case, to arrange other oil pumps. Therefore, since the weight of a hybrid mold car can 
be decreased that much, fuel consumption not only becomes good, but a hybrid mold car is miniaturized 
and cost becomes low. 

[0015] Moreover, the control unit for operating an oil pump can be simplified. In other hybrid mold cars ot 
this invention, said differential gear mechanism has the gear ratio to which the rotation which it 
accelerated from the 1 st gearing element is outputted, when the 3rd gearing element is fixed and rotation 
is inputted into the 2nd gearing element When the hybrid mold car has stopped, an internal combustion 
engine is made to carry out low-speed rotation, and the 3rd gearing element is fixed. And if an internal 
combustion engine is rotated by the idling engine speed, rotation of an internal combustion engine is 
inputted into the 2nd gearing element, and it will accelerate it and it will be outputted from the 1st gearing 
element. 

[0016] Therefore, if rotation of the 1st gearing element is transmitted to an oil pump, since the 
regurgitation of sufficient quantity of the oil can be carried out by the oil pump, an oil pump can be 
miniaturized. On the other hand, when the hybrid mold car is running, an internal combustion engine is 
made to carry out high-speed rotation. Therefore, since the rotational frequency of the 2nd gearing 
element becomes high, corresponding to the gear ratio of a differential gear mechanism, the 3rd gearing 
element and the 1st gearing element are rotated. And the rotation outputted from the 2nd gearing element 
is transmitted to an oil pump. 

[0017] Therefore, since an oil pump can be operated at the rotational frequency corresponding to the 
rotational frequency of an internal combustion engine, the regurgitation of sufficient quantity of the oil can 
be carried out. and. moreover, an oil is not breathed out superfluously. Thus, since the regurgitation of 
sufficient quantity of the oil can be carried out by the oil pump when carrying out low-speed rotation of the 
internal combustion engine, when carrying out high-speed rotation, an oil is not breathed out superfluously. 

[0018] In the hybrid mold car of further others of this invention, said differential gear mechanism is a 
planetary-gear unit, said 1st gearing element is a sun gear, said 2nd gearing element is a carrier, and said 
3rd gearing element is a ring wheel. In this case, the one among rotation of the internal combustion engine 
transmitted through said carrier and the rotation accelerated and outputted from the sun gear where a 
rotational frequency is higher is transmitted to an oil pump. 

[0019] In the hybrid mold car of further others of this invention, said differential gear mechanism is a bevel 
gear unit In this case, the one among the rotation from the 2nd gearing element of this bevel gear unit and 
the rotation from the 1 st gearing element where a rotational frequency is higher is transmitted to an oil 
pump. 



[Example] Hereafter it explains to a detail, referring to a drawing about the example of this invention. 
Drawing 1 is the conceptual diagram of the hybrid mold car in the example of this invention. The out Put 
shaft which outputs the rotation generated in drawing when 1 1 drove an internal combustion engine (E/G) 
and 12 drove this internal combustion engine 11. The planetary-gear unit as a differential gear mechanism 
which changes gears to the rotation as which 13 was inputted through this output shaft 12, The output 
shaft with which the rotation after gear change [ in / in 14 / this planetary-gear unit 13 J is outputted. The 
1st gear by which 15 was fixed to this output shaft 14. and 16 are the generators (G) which were arranged 
on the same axis as said internal combustion engine 1 1. and were connected with said planetary-gear unit 
13 through the transfer shaft 17. In addition, said output shaft 14 has a sleeve configuration, surrounds said 
output shaft 12 and is arranged. Moreover, said 1st gear 15 is arranged in an internal combustion engine 11 
side from the planetary-gear unit 13. In addition, in this example, although the planetary-gear unit 13 is 
used as a differential gear mechanism, the bevel gear unit which consists of three or more bevel gear can 

also be used. . . , 

[0021] said planetary-gear unit 13 consists of the ring wheel R as 3rd gearing element which gears with the 
carrier CR as 2nd gearing element supported for the pinion P which carries out engagement (carrying out 
and obtaining) to the sun gear S as 1st gearing element, and this sun gear S. and this pinion P. enabling 
free rotation, and said pinion P. Moreover, the 1st gear 15 and Carrier CR are connected [ said sun 
S ] with an internal combustion engine 1 1 for a generator 16 and a ring wheel R through an output shaft 12 
through an output shaft 14 through said transfer shaft 17. respectively. 

[0022] Furthermore, it is fixed to said transfer shaft 17. and said generator 16 consists of the coil 23 
around which the stator 22 arranged in the perimeter in Rota 21 arranged free [ rotation ] and this Rota 21 
and this stator 22 were looped. Said generator 16 generates power by rotation transmitted through the 
transfer shaft 17. It connects with the dc-battery which is not illustrated, and said coil 23 supplies a 
current to this dc-battery. and stores electricity it. 

[0023] Moreover the electric motor (M) which 25 makes generate rotation in response to the current trom 
said dc-battery. the output shaft with which, as for 26. rotation of this electric motor 25 is outputted. and 
27 are the 2nd gear fixed to this output shaft 26. It is fixed to said output shaft 26. and said electnc motor 

25 consists of the coil 39 around which the stator 38 arranged in the perimeter in Rota 37 arranged free 
[ rotation ] and this Rota 37 and this stator 38 were looped. Said electric motor 25 generates torque 
according to the current supplied to a coil 39. Therefore, said coil 39 is connected to said dc-battery. and 
a current is supplied from this dc-battery. 

[0024] And in order to rotate the driving wheel which is not illustrated in the same direction as rotation ot 
said internal combustion engine 1 1. the countershaft 31 as an output shaft is arranged and the 3rd gear 32 
is fixed to this countershaft 31. Moreover, this 3rd gear 32. said 1st gear 15. and the 3rd gear 32 and the 
2nd gear 27 are meshed, rotation of said 1st gear 15 and rotation of the 2nd gear 27 are reversed, and it is 
transmitted to the 3rd gear 32. . . 

[0025] Furthermore, the 4th gear 33 with a number of teeth smaller than said 3rd gear 32 is fixed to said 
countershaft 31. And differential equipment 36 is fixed to this 4th gear 33 and the 5th geanng gear 35. and 
by said differential equipment 36. the rotation transmitted to the 5th gear 35 is made to carry out 
differential and is transmitted to said driving wheel. Thus, since it not only can transmit the rotation 
generated by the internal combustion engine 1 1 to the 3rd gear 32. but the rotation generated by the 
electric motor 25 can be transmitted to the 3rd gear 32. it can be made to run a hybrid mold car in the 
engine drive mode in which only an internal combustion engine 1 1 is driven, the motor drive mode in which 
only an electric motor 25 is driven, and the engine motor drive mode in which an internal combustion 
engine 11 and an electric motor 25 are driven in a list. Moreover, by controlling the power generated in said 
generator 16, the engine speed of said transfer shaft 17 can be controlled, and an internal combustion 
engine 11 can be driven in a best efficiency point. Furthermore, when a generator 16 is an electric motor, 
an internal combustion engine 11 can also be started with a generator 16. 

[0026] Moreover, since rotation of this internal combustion engine 11 is outputted to an output shaft 12, 
and is transmitted to the 1st gear 15. and rotation of an electric motor 25 is outputted to an output shaft 

26 and transmitted to the 2nd gear 27 on the other hand, the gear ratio in the 1st gear 15 and the 3rd gear 
32 and the gear ratio in the 2nd gear 27 and the 3rd gear 32 can be changed. Therefore, the degree of 
freedom of the capacity of an internal combustion engine 1 1 and an electric motor 25 becomes high, and 
the design of a driving gear becomes easy. That is, engine efficiency can drive in a high field, can slow 
down rotation of an internal combustion engine 1 1 by the gear ratio in the 1st gear 15 and the 3rd gear 32. 
and can transmit an internal combustion engine 11 to countershaft 31. Moreover, a motor efficiency can 
drive in a high field, can slow down rotation of an electric motor 25 by the gear ratio in the 2nd gear 27 and 
the 3rd gear 32, and can transmit an electric motor 25 to countershaft 31. 

[0027] By the way, in order to carry out the lubrication of said planetary-gear unit 13, the 1st gear 15, the 



2nd eear 27 the 3rd gear 32. the 4th gear 33. the 5th gear 35, differential equipment 36. the various 
bearings etc. or to cool a generator 16 and electric-motor 25 grade, an oil pump (OP) 51 can be arranged 
and the oil breathed out by this oil pump 51 can be supplied to each lubrication part. 
[0028] Therefore a rotation means of communication can be arranged, the rotation transmitted from the 
rotation transmitted from Carrier CR and a sun gear S can be chosen with said rotation means of 
communication, and it can transmit now to an oil pump 51. And from said planetary-gear un.t 13 the sleeve 
52 which surrounds the transfer shaft 17 is arranged in a generator 16 side, and it is supported free 
[ rotation ] to the transfer shaft 17. Said sleeve 52 is connected with the carrier CR of said planetary-gear 
unit 13 in the edge by the side of an internal combustion engine 1 1. and is fixed to the 1st gear 53 for an 
oil-pump drive in the edge by the side of a generator 16. On the other hand, a driven gear 54 is arranged by 
the driving shaft 58 of said oil pump 51 through the 1st one-way clutch F1. and this driven gear 54 and said 
1st gear 53 for an oil-pump drive are meshed. Therefore, rotation of said carrier CR can be transmitted to 
the driving shaft 58 of an oil pump 51 through the 1st gear 53 for an oil-pump drive, driven gear 54, and 
one-way clutch F1, and said oil pump 51 can be operated. 

[0029] Moreover, the 2nd gear 55 for an oil-pump drive is fixed to a generator 16 side from the 1st gear 53 
for an oil-pump drive in said transfer shaft 17. On the other hand, a driven gear 56 is arranged by the 
driving shaft 58 of said oil pump 51 through the 2nd one-way clutch F2. and this driven gear 56 and said 
2nd gear 55 for an oil-pump drive are meshed. Therefore, rotation of said sun gear S can be transmitted to 
the driving shaft 58 of an oil pump 51 through the 2nd gear 55 for an oil-pump drive, dnven gear 56. and 
one-way clutch F2, and said oil pump 51 can be operated. r re 
[0030] By the way. said 1st one-way clutch F1 is locked when the engine speed of a driven gear 54 is 
higher than the engine speed of the driving shaft 58 of an oil pump 51 , and when the engine speed of a 
driven gear 54 is below an engine speed of the driving shaft 58 of an oil pump 51 . it becomes free^ 
Moreover said 2nd one-way clutch F2 is locked when the engine speed of a driven gear 56 is higher than 
the engine speed of the driving shaft 58 of an oil pump 51. and when the engine speed of a dnven gear 56 
is below an engine speed of the driving shaft 58 of an oil pump 51 . it becomes free. 

[0031] Therefore, rotation with the higher engine speed of a driven gear 54 and the higher engine speed ot 
a driven gear 56 is transmitted to a driving shaft 58. and an oil pump 51 is operated. In this example gear 
ratio of the 1 st gear 53 for an oil-pump drive and a driven gear 54 and gear ratio of the 2nd gear 55 for an 
oil-pump drive and a driven gear 56 are made equal. Therefore, an oil pump 51 is operated by rotation with 
the higher rotational frequency of Carrier CR and the higher rotational frequency of a sun gear S. 
[0032] By the way, when rotation of an internal combustion engine 1 1 is transmitted, the gear ratio of said 
Dlanetary-gear unit 13 is set up so that the rotational frequency of a sun gear S may become higher than 
the rotational frequency of Carrier CR at the time of a stop. In this example, although the 1 st gear 15 and 
Carrier CR are connected [ said sun gear S ] with the internal combustion engine 1 1 for the generator 16 
and the ring wheel R. the gear ratio of the planetary-gear unit 13 may be set up so that said sun gear S 
may be connected with an internal combustion engine 1 1 and the rotational frequency of a ring wheel R 
may become [ sun gear ] higher than the rotational frequency of Carrier CR in a generator 16 and Carner 
CR about the 1st gear 1 5 and a ring wheel R. In this case. Carrier CR becomes the 2nd geanng element 
and a sun gear S becomes [ a ring wheel R ] the 3rd gearing element to the 1 st gearing element. 
[0033] Furthermore, the gear ratio of the planetary-gear unit 13 may be set up so that said sun gear S may 
be connected with the 1st gear 15 and the rotational frequency of a sun gear S may become [sun gear j 
higher than the rotational frequency of a ring wheel R in an internal combustion engine 1 1 and Carner CR 
about a generator 16 and a ring wheel R. In this case, a ring wheel R becomes the 2nd gearing element, and 
Carrier CR becomes [ a sun gear S ] the 3rd gearing element to the 1 st gearing element. 
[0034] Moreover, so that the engine speed of the 1st gearing element connected with a generator 1 6 may 
become higher than the engine speed of the 2nd gearing element connected with an internal combustion 
engine 1 1 in this example Although the gear ratio of the planetary-gear unit 13 is set up and gear ratio of 
the 1st gear 53 for an oil-pump drive and a driven gear 54 and gear ratio of the 2nd gear 55 for an o.l- 
pump drive and a driven gear 56 are made equal The gear ratio of the 1st gear 53 for an oil-pump dnve and 
a driven gear 54 and the gear ratio of the 2nd gear 55 for an oil-pump drive and a driven gear 56 can also 

[0035] Next actuation of the hybrid mold car of said configuration is explained. The velocity diagram at the 
time of a stop of a hybrid mold car [ in / in drawing 3 / the example of this invention ] and drawing 4 are 
the velocity diagrams at the time of transit of the hybrid mold car in the example of this invention, in this 
case the engine speed of said generator 16 ( dj^wing.1 ) NG ** carrying out — the engine speed of 
an internal combustion engine 1 1 — NE ** — carrying out — an output-shaft engine speed (engine speed 
of a ring wheel R) — NR ** — it is set to NG =3NE~2NR when it carries out. 

[0036] In this case when the hybrid mold car has stopped, an internal combustion engine 1 1 is made to 
carrv out low-speed rotation. Moreover, since the driving wheel which is not illustrated is stopped, the ring 



wheel R of the planetary-gear unit 13 is fixed. And if an internal combustion engine 1 1 is rotated by the 
idling engine speed, rotation of an internal combustion engine 1 1 will be inputted into Carrier CR through an 
output shaft 12, and will be outputted from a sun gear S. moreover, if the gear ratio of said planetary-gear 
unit 13 is set up so that the number of teeth of for example, the ring wheel R may become twice [ alpha J 
(it sets to this example and is twice) the number of teeth of a sun gear S, the engine speed of a sun gear S 
will become twice (alpha+1) (it sets to this example and they are 3 times) the engine speed of an internal 
combustion engine 11. as shown in dj^wing3. 

[0037] Therefore, if rotation of a sun gear S is transmitted to a driving shaft 58 through the transfer shaft 
17 the 2nd gear 55 for an oil-pump drive, a driven gear 54, and the 2nd one-way clutch F2 and an oil pump 
51 is operated, since the regurgitation of sufficient quantity of the oil can be carried out by this oil pump 
51 an oil pump 51 can be miniaturized. 

[0038] On the other hand, when the hybrid mold car is running, an internal combustion engine 1 1 is made to 
carry out high-speed rotation. Therefore, since the rotational frequency of Carrier CR becomes high, as 
shown in drawing 4 . corresponding to the gear ratio of the planetary-gear unit 13, a ring wheel R and a sun 
gear S are rotated. And the rotation outputted from Carrier CR is transmitted to a driving shaft 58 through 
a sleeve 52 the 1st gear 53 for an oil-pump drive, a driven gear 54, and the 1st one-way clutch F1. and 
operates an oil pump 51 . Therefore, rotational frequency NE of an internal combustion engine 1 1 Since an 
oil pump 51 can be operated at a corresponding rotational frequency, the regurgitation of sufficient 
quantity of the oil can be carried out. and, moreover, an oil is not breathed out superfluously. 
[0039] Thus, when carrying out low-speed rotation of the internal combustion engine 11, the regurgitation 
of sufficient quantity of the oil can be carried out by the oil pump 51, and when carrying out high-speed 
rotation, an oil is not breathed out superfluously. Next, the detail of an oil-pump driving gear is explained. 
Drawing 2 is the important section sectional view of the oil-pump driving gear in the example of this 

[0040] As for a driving shaft and F1. in drawing, the driven gear with which 51 gears with the oil pump of a 
trochoid mold and 54 gears with the 1st gear 53 ( drawing ^ ) for an oil-pump drive, the driven gear with 
which 56 gears with the 2nd gear 55 for an oil-pump drive, and 58 are [ the 1st one-way clutch and F2 ] 
the 2nd one-way clutch. Moreover, 60 is casing of a hybrid mold car and an oil pump 51 is fixed to this 
casing 60 And 61 is an oil-pump case and the drive rotor 62 and the driven rotor 63 which gears with the 
drive rotor 62 in the periphery of this drive rotor 62 are arranged in this oil-pump case 61 . Moreover, said 
driving shaft 58 is supported free [ rotation by bearings 67 and 68 ] for both ends. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] . 
["Drawing 1] It is the conceptual diagram of the hybrid mold car in the example of this invention 
[■Drawing 2] It is the important section sectional view of the oil-pump driving gear in the example of this 

jSSo&33 It is a velocity diagram at the time of a stop of the hybrid mold car in the example of this 

rp V ra^ng 4] It is a velocity diagram at the time of transit of the hybrid mold car in the example of this 
invention. 

[Description of Notations] 

1 1 Internal Combustion Engine 

12 14 Output shaft 

13 Planetary-Gear Unit 
16 Generator 

25 Electric Motor 
51 Oil Pump 

53 1st Gear for Oil-Pump Drive 

54 56 Driven gear 

55 2nd Gear for Oil-Pump Drive 
F1 The 1st one-way clutch 

F2 The 2nd one-way clutch 
S Sun gear 
R Ring wheel 
CR Carrier 
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m eta&snitsgi©®*^. t5iErttsx>v> 

^fri£>ZfS 1 t. HtlSm2©#*Si^^?.©lEieS^ 

i icg^-rso 
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H#gf§S#©«5BJ 

ttEW*Rx>S?>i*IS;£n;fc«2©** 

z&mmm&wt* *-f;w#>yt. s3iB^2ro**s 
^&©ig£&t£Bi©**g3ia>&©iHUte£SftbT 

[M*?I2] *UIBS1(J**SM«. $3©i*g^* 

3 ] iMHHWMUMtt:/?** y ^-^x 

7 K*0, MEIIU ©•*»*«•*>*•*'"*?* D. ml 
IBm2ro#*S^«^r'JirTfeD. MlESg 3 tf>##g 

BI9l©PMnftR9I] 
[0 0 0 1] 

L8ii-h©fiJIB$Hfr] ;W^'J7HI*Il: 
[0 0 0 2] 

^^IHg^-ti-. -5-fl!)l3<6€(8»l6Keart**>"J— X 

[0 0 0 3] HES'U— XSC©/W <y 
^TfcS:. rt«x>S?>#«ft*fc«)D«3ftT^*© 
T. rt«x>^>*R«»*J*liTB»-r*^4:««T?# 
■5. /t^^;^©A<^U -y HS*Mlc*3^T 

te. ft&X>$?>£±^T Wl^£38££-fr5<t£*> 

^^-^iCj^TffiS&MftMl^fc^S^J: 
^icaoti^cf. &8«tx*;u*-£®Sx*;u*- 

[0 0 0 4] £Z5T% UE/W^'Jy HS*^»C*3t,i 

x>^>©tB*tti:Hi;tt»±K*-f JUS^^EKS 



> yartii > ©mesrSttxf^KjS * 6 n. 

5 0 8 6 3 . 
[0 0 0 5] 

^Trt«X>S?>fc«ai3fc3tffc«£K:*5V»TtK HE 

*»»LfcO, ^T'J>^> 
^«P*a»bfc0f •5j^R3& f **©T. ^tt©*#ft:*- 

<f*#>^ERi/. -Ha-tt«©»fei±ai"4-*iifc*«T? 

[0 0 0 6] tu5«<, :*-<;M*>:/©gfi£*#< 

*-f;M*>7tC±oTil«fc*©ift#ttHJ£ 
*U A-f^U y FS!JW9©**&-€-©fl*< l>TL/$ 

[0 0 0 7] ^CT, ^»KlJ:r3T^»a*6 
n*tt©:*--Ot'#>?SBRl'* rt«SX>^>«rf?lhS 

*««rrs^t*«T7#*«t-5K:U«:A-f V HS!*M 

*i#A€>n-s. tea**. te©*-r;i/#>^*A-f 7>j 

*M©ft«^-€"©»«inlx, l»i«<&5fc*tm 
< , /\-f ^ U v H S^IV^aflS L/. 3 X h *«W < ft 

[0 0 0 8] *ft, "Offlt-fM^^W^UfH 

[0009] #few*. flae«e*©A-f^u >y hs*w 
#ic+»ftft©a^f±tii-rscit76iT#. i«jiiHie$-tt- 

fct#lcift*iiSf«Cti:aiSnSJ:t©fttvW >ru > H 
[0 0 10] 

-^«i:> fg*&£:. H9te^^X>v>©lsIfeRt;«^ ; E 

-^©taiiito^Biijiaicfe^-r^m^wit, «te9e««^ 

nfc^ 2©«*®^S^il82ai**fi<i:a^$nfcm3 © 

gem 2 ©«*s^*^e.©[Hies.^m i ©®*s^*^© 
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[0 0 1 1 ] -tLT. 'KHiee^efS. Hi}gEffS2©« 
Btt. a5 3©«*fi3)i*B£U £§2©#*M£tlC[Il£ 

*«ai s it & z . 

[0 0 1 2] *5BW©3CC«©/W y Fffl*P5KiS 

»0. SSIH^l©**S^«-y->^- , !'^* , 5> itfJf2Sg2 
©•<tfi*tt** l J-^T?*0« WEJB3©«*S*tt'J 
>^*-VT?**. *58W©KK«i©A'f y KS!*Pf 

CO 0 l 3] 

[fefflKtffg^©***] *B9JK**itf. WgB©«fcot 

t-^©EMEs«»«»cean"*a**fct« H9te^**i 
tis^nfci i ©#*s^« *Ertix>j»ti« 
snfcig 2 ©#Ms*RtfttEBi:&»£*e3ftjfcfS 3 

©#*giS§A>5(£*S»«*£g£, #-f 

iWfESI 2 ©«*55Rt5^©IhI<ER^ 1 0>#*S?**»S 

CO 0 1 4] *bT, KIsieeS#a«> HfrfESg2©ft 
*Bi|W»&©EHE&tf#l ©«*K**»5»©IhME©'5 

ft^X>:x>£fM:2tt;t<h#K:*<;V*>7£« 
fiMBSS 2 ©•*Kflt*60IBME&0* 1 0««**» 6 

©i°ie©p^« iHiets:©!Sfci*s:^--f;i/^>7 r »ce^-r 

fi£^©#J^2-t»:-5 £<!:*<-?££>©-?, 

»/£W-C3tc < . A-f y U y F S*i^a s 'Mtfb b . =i X h 

[0 0 15] *^;U#>7£feft£l*5;fc©©« 

ffli^s^fifi^fr-s zttfrzz. *f!^©<a©A-f ^ 

'J «y H»WC*^Ttt. iJJES»**«»tt. !S3© 

^ic. ^i©«*s^^et9^^nfc[Hi^i±i*$n^ 

[0 0 16] L/fci'ot. |g 1 ©®4iS^i©[Hl€<£*-f 



bT<A5<83\ rt*SX>^>ttSSllHESl*6ns. L 

tibt. *2©#*E*©@e*a*K<fc*©"e. ffi 
sfj®*gs©^-vjttc*tjc txm 3 ©tt^sxfttfsn i 

CO 0 1 7] Lfc^oT. rtjaSX>5?>©@C»K»»B 
+#teft©iS£ttm-t£;i 

g©tS*Rtffi-rs^<i:75^T^-5©-C. SiileUteS-ti-fct 
[0018] *5!^©igtcffi©/\-f y 

so. *»e*i ©»*»*»*!*■>*•*'"*?* o. ftfriB^2 

©*4cfijRa^^U-V-C«0> ttEJS 3 ©•*«*« U 

anfcrti»x>5?>©ia<E. Rtf-tf-^-v^n^sn 

[0 0 19] #|S9i©MKHfi©A-f y«J y 

^?>©EieRtxsgi©«*S3R*^©iHi*E©-5-6, me 

[0 0 2 0] 

[MM] ttT. **W©»««k:r3«'»THiB*#»U 
tt*«6fP«»C»Wr<5. B 1 tt**W©*J6«K*ltS 
A-f^'J y HS!*M©li^0T**. BKis^T* 11 
ttl*i«X>5?> (E/G) . 1 2tt«E(*rtRX>S?>l 1 

ffifctt, 1 3ttttffl***l 2£^UrA*3nfcgI(ElC 
»UT*3aHfeff 5 t UT©^5*^ u 

sjCjaftoEKj^ttJ^snsm**. i5«^ta^*fti 

4 Cl^Snfcg 1 =?-V. 1 6 tt^ErtjKX>i?> 1 1 

b 1 3<hSi^$nfc%*ai (G) 
So ^*5. ffiII2m*ttl 4HXU-^MStl/, SHE 
m^jtfil 2SrSfflL/TffiRSns. *fc» mliE^l^-^ 
1 5tt^WJ*t3.= y h 1 3<tOF«9^X>i;>l 
lfiiJtcEa£Sn-§>. ^*5. *l5ffi«ajlc^l^T^ MSi* 

SA?, 3<H^±©#*** i 5>P£-&^^-'^^-y 

[0 0 2 1 ] fi33B:f 7** U ^7 H 3 tt, ^1 



3fcl*Fr*«2©*"i'fiiR£:bT©**'J*CR. RTfiift 
^R»6lftfi. WElJ->^S»4jl9BeJtttl 
^LT^l*tl5t. ^t'JtCRIiUl*ttl 2&5> 

[0022] it*fB§g»gs i 6 ti, Mtee^tti 
7«r@^sn. ®m.&&iz&w>t£nrzu-*2 i, 

— ^ 2 1 WJiBfcSSsS^ftfcXx— ^ 2 2 . RJ/tXr 

i6t=t, es§$* i 7 $^-uTeB^n-5[Hifeic<toT« 

[0 0 2 3] tfc, 2 5ttfiiME^y7"Ufr&<Z>*ft&£ 

JE— ^ 2 5©0*K^ffi*Stl*ttJ*«l, 2 7ttgtti^a 

2 6(CH^^nfc^2^-VT*So SHe«5*e-:5- 2 5 

d — ^ 37, sn- ^3 7 commizmmztitzXT— ? 

3 8, Rtf&X^— ^3 8JC^SSnfc3-f;l/3 9A>& 
jftS. ttEWt-? 2 5 tt, 9C«ftSn« 

-f ;p 3 9 littB/X y y-'J f'i&BcS n, SiAy t-U 

[0 0 24] fit, *3ffirtj6Sx>'v J >l lOHKtB 

tLT©*^>?-/t7 h 3 1 *i|BiS$n, SE^O* 
•>t 7 h 3 1 C* 3 *t 3 2 *!Hfi*ft5. K» 
3^t3 2 tfflfBSS l*tl5 fc**, &tffg 3^t3 2 
tSB2^r-V-2 7 fc***fi , £li'&*U fWIESfl 1 1 5 CD 
InlgRtXm 2 ^-V 2 7 ©lHl<£*<RteS nT^ 3 3 2 

[0025] sec wim^oy^i^^yh 3 i td«gg 

C3B 3 ^ 3 2 J: D«R*«*S&i64 3 3 tfiBitt 
n-5. fUT. Ki4*t3 3t**t*Jt5*t3 5 

siceasnfcHMEj&^E^w 77 u>->t^£i3 6 
cfc-DTMEbSis-en, iniffiiBftiitceji^ns. 

2 5K«fcoTfg£Si*£.nfclE]6£f*"3*-f 3 

2tre^-r-5^tfc"e#^o-e, rt«sx>s?> l l tzvt 

■Hrr**— ^MtfE— F. 36Wcfij«Sx>i?>i IS 
OtfSit-^ 2 5 £S8Krr&X>->-> • ^— ^IKib^E— 
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fcX?£*. 

[0026] »rt«x>s?>i i(DiEie«m*fs 
i 2»cai7j$nTmi^i7i scessn. — #. m% 
2 5<DiHjG«ai^ffl2 6 \zmti^nxm2^2 

7\Z&m^t\^><D-C. ^l=ftl5M3^t3 2C 
fctf-S^Itt, I2*t2 7»ffJS3*t3 2\Z#lf 

^x>i?>l l&^«SL ; e-^2 5<D$fiOSSK^S5 

x>^>i l £x>^>^#K<^fI®T'^I&U 
X>^>1 1 (DiEim&m 1 1 5M3^t3 2»C 
*5^-5^1tTMjiU, *'7>5'->t7h3 1l:eit 
*Zl£**"C**. Sfe, igt-i'2 5^t-W* s 
fffr>MraU(ll. tt^*-^2 5<DtH|gS:^2^-\'2 
7R^«3^t3 2K:fctt5*-VtfcX?8£j£b. *"?>^ 

[0 0 2 7] tu5X, ^7^'J^t^7M 
3, JBl^-715. S2^t27, |f§3=^32, Sg4 
*ir3 3, ^5^t35, r-<7rl/>i't;l'S13 
6, S-S^T'J >^£i®i*tU7cD, f£iH«16. 

. (OP) 5 lT^gfi^Sn, JW">:/5 lK<fcoT 

tt ttl £ nfctS £ 5Ct^Xt5<t7 
i:6oX^5. 

[0 0 2 8] -^CDfcfetC, Isiee^S^BH^^n, * 

ij -v c r •=> s titz.mm.RW >^ s 6 ess 

$ tXfclsieS: WK!Eiee^©{C =t r> XMl/Xt^ Jl 
fbT, ttlf2^7^^ij^-^ii.x-y h 1 3cfc9fg«ffiU 

ea*4i 7 tc?*bTiHies«E«cxjtsn-5. mtexu- 

7*5 2«[*3«X>v'>l lfillCD^t*3tiTSffie7*7* 

5-ij^ta-7hi3©4 ; tutcRti^n, mm 

5 3KES5££n-2>. — Wte^-f ;l/4">7*5 1 ©K«J 
«58 (Cfgl ©«7>^x'f^7';fF 1 €r7>UTK'J7* 
>^5 4*t|BI£$n, Kl*U7*>^t5 4tMfHlgl 

fci^T, HttfB^r U-^CR©06£ffiltf>:*-nU5i°> 

7-™^t5 3, F'J7'>=ft5 4&i;7>'7x'f7 
^•y^F 1 ^5>LT^-f ;W4">7 P 5 l©S»)tt5 8tce 

So 

[0029] mgHeatis 1 7 iz&ftzm 1 ©^--f 

^^T'TO'B^-VS 3 J: 056^1 6{ffi]{cS 2 co*-f 

;i/#>7'5 1 OISSfilft5 S\zm2<DU>Ox.'i 

F 2f^LXKU7'>=Ft5 6*t|fi^$n, R H 'J 7> 

^■^5 6i:HS02m2CO^-'r;i/#>y|gKjffl^-V5 5t*' 



Rtf7>tfx-f ?77fF 2£:frbT:*'UI'#>7'5 1 

[0 0 3 0] td^-e. fifiEES§l©7>7x'1'^:7-;/-? : - 
put K'jy>=?-V5 4©[Hl^S:74^-f;U#>^ , 5 1 

>=P-^5 4<D®1&gL-tfi*'1 )1<#>7S 1 ©iB®J*ft5 8© 

g;^^ ;i/#>7 r 5 l ©ffilStt 5 8 ©Eg8c<fc 0 
6Ct3y?U I* »J 5 6©HWkJ***-f^#> 

[0 0 3 1] UfciibT, HU y>^^5 4(DlEie^:S 

Fyy^-fs 4©=¥-VJ±<t. ^2©^-'r;^#>^ , 

«WB*-V 5 5 RZf H 'J ^ >*"f 5 6 GMFirtt&fltffl' 
<£n-5. Lfc*bt. +^rUirCROigte»RyU-> 

uwib^-tt'E.ns. 

[0 0 3 2] il^T*, ttE^*? 1 J^=vM 

^ic. (|t^tc-y->^s©iHifcft***^u-v-CR©iEi 

13^1 5<h, *t'JtCRSl'ilX>v'>l 1 <hj«£§ 
LTt>««f, Mfe-tJ-^^SfcSgl^l 5<h, u>^ 

©^-ftfcS^bTfcJ:^. £©*§£. U>y^R^ 

-D-^i" S #3! 3 ©**^t»C&-5. 
[0 0 3 3] ^^C> W8B-y->*-V-S*3B*«l 6t, 
U>mR4rtlx>> ; >l It, *r U-VCR£Sf§ 

1 5 tassbT. -y->=¥ : -\'s©iH]gsc7!)t'j >^=^ 

■VR©0fe©:«t 0S5< 1:^7*? U *-V:a.x>;/ 

swm i ©**s^»c. y >{f¥+Riwt 2 ©**s^ 
[0034] ztz. *mffim\z&^Ti*. ^116t 

l©ffi^g^©0f£&#ft»SX>v i >l 1 

C -?7*9\)*? J T3.z.*j h 1 3©*-VJfc£u3:5£U 
l©*-f;P#>^B»«^-V'5 3RtKH'J^>=P^5 4 
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U 5 6CMrirHifc*«U<bT«f»***. 3§i© 

*-f ;U#>^|gKjffl=f V 5 3 Rtf H U 7 5 4 ©* 
■Vttt. ^2 ©*-f >7B»JII*ir 5 5 fttf K U 7 

[0 0 3 5] ttGIIMKOA'f if*) y h*S*^©W) 

flsiCOHTSMBT*. B 3 tt#5B9i©*lfi«C*»*3A 

*liWC*lt*A-f s» KS*W©ifeffft©aSE»H 
"CSS. £©«£-. MBSMWl 6 (01) ©0fefc$r 
Nq tU fiiB*x>v>l l©@eSc^NE tb, HJ*J 

N G = 3 N E ~ 2 Nr 

[0 0 3 6] £©«■&. A-f yy v h-ga*M#f?*bT 

t*?«sx>v?>i l te<£]£[Hie;!i-fr£ft&„ * 

ij^n^y h 1 30U>WRBH6Sft«. *"b 
T« rt*X>5?>l 1 K'J ^HeRTHfiStf 

St, |*J*SX>5?>1 l©@«EI2U4jttl 2£:frbT* 

fc. MC^^'J^^Xy hi 3©*-nt£. tflx. 
tf. U>^tROi»* < 1J->^tS(DfftOo« (* 

*it«K:*v»Ttt. 2 m) tc»:*j;5KKjrrat. * 

>^-^S©[§]feScH, 0 3 (C^-TiO rt^,X>v> 
1 l©[3£ft© (o+l) f& (*Safi«K*V»Ttt, 3 
fg) fC^S. 

[0037] bfc7i^T> ij->^-vs©EiK*ea»i 

7, JB2©*-f JU#>^B«lffl*-V , 5 5. H'J^'^-V' 
5 4S.^^2© I 7>'i7x'f fyy^F 2i£^bT!Bi)W 

t?#s©-e, ;^>^5 i Sr/jN^ft-rs^tA^T^ 

■5. 

[0 0 3 8] A-f y FIMtfitffbTW* 

bxy >^-^R&t/ii->^-V'S*<@i£S-&e»ns. -t 

UT. ^y-fCRj^etB^SftfclEltete:* X'J— ^5 
5 4Rtffgl© , 7>^x-1'£7-;/^F 1 Sr^bTSKltt 

5 8ice^$n. ^--r;p#>^5 1 -fr&o bfc 

JJ'jT, f*3^SX>v J > 1 1©(h]&&Ne tC^TSlHlg 
-t-^3&ft©fft^ri!tffi'rS^<i:^-eS. b*>"b. ffiA^fiJ 
[0 0 3 9] ZLO&olZ. rtffiI>-^>llSia@e 

stair * c t ^-c^ . ?a^tHie$ t #t « *^»tc 
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[0 0 4 0] 0»"*5V>T. 5 ltthDa-f Hffl«=i--f 

5 4l^l©t-f^>^W : l : t5 3 (0 

*i^(0'7— 6 0K*--r;n* 

-^6 2. RtfiKM^D- ^6 2©fl-ffi KiJ^TF 
^ 6 2 tSt-g-TS FUT/fn-* 6 3#iHtS: 

[0E©fBS*&t&9i] 
<DggB8rffi0T&£<> 

[01] 



[0 3 ] :*%910>%&0gfc£t?&'W 7«J " Fffl*W© 
f9*B#<Diig^0-Cfe§= 

[0 4 ] #^W©3!;660iJlci5tt5A-f ^'J y Kf!*Pi© 
i£fTPt©>£&it!l0T'ifc3. 

[##©3*93] 

1 1 rt^x>v> 

12.14 mts^ 

13 -J!?** V 

1 6 

2 5 
5 1 
5 3 
5 4, 
5 5 
F 1 
F 2 
S 
R 

CR 



5 6 Huy>^ 



[0 3] 
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